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Improved spectacles 

Technical field 

The siabject of the present invention is improved 
spectacles according to the preamble to the main claim. 
5 Background art 

Within the technical field to which the invention 
relates, the need to provide spectacles which permit a firm 
lens /frame coupling and which at the same time have a light 
and attractive appearance is known. 

10 For example, it is known from United States patent No. 

6007200 to produce spectacles in which the fixing device 
between the lens and the frame comprises a sleeve made of 
plastics material which is housed in a hole in the lens and 
in which an appendage of the frame is inserted. 

15 The sleeve typically has an inside diameter slightly 

smaller than the outside diameter of the appendage so that, 
when the appendage is inserted in the sleeve, the sleeve is 
expanded radially against the internal surface of the hole, 
keeping the lens and the frame firmly coupled. 

20 However, spectacles which use fixing devices of this 

type have many disadvantages. 

First of all these spectacles are ill-suited to any 
subsequent operations to replace the lenses; in fact the 
lens is disconnected from the frame by the removal of the 

25 appendage from the hole in opposition to the restraining 
action exerted by the sleeve. It can easily be seen that, 
in spectacles with fixing devices of this type, the ease 
with which the appendage can be removed from the hole in 
order to disconnect the lens is correlated inversely with 

30 the effectiveness of the restraining action, and it is 
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therefore impossible to improve one of the two fmictions 
without adversely affecting the other. 

A second disadvantage of these spectacles is that, 
since the deformation of the sleeve is of plastic type, the 
5 removal of the appendage from the hole may. necessitate 
replacement of the sleeve. 

A further limitation encountered in these spectacles is 
that the sleeve is provided as a component which is separate 
both from the lens and from the frame and, in view of its 
10 very small dimensions, it is therefore awkward to fit and 
subject to being lost. 

The problem upon which the present invention is based 
is that of providing iitproved spectacles which are designed 
structurally and functionally to overcome the limitations 
15 explained above with reference to the prior art mentioned. 
Disclosure of the invention 

This problem is solved by the present invention by 
means of spectacles formed in accordance with the appended 
claims . 

20 Brief description of the drawings 

The characteristics and the advantages of the invention 
will become clearer from the detailed description of a 
preferred embodiment thereof, illustrated by way of non- 
limiting example with reference to the appended drawings, in 

25 which: 

- Figure 1 is a perspective view of a pair of spectacles 
formed in accordance with the present invention, 

- Figures 2 and 3 are perspective views of a first detail 
and of a second detail of the spectacles of Figure 1, on an 

30 enlarged scale, and 
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- Figure 4 shows the detail of Figure 2 in section, and on 
an enlarged scale. 

Best mode . for carrying out the invention 

In the drawings, a pair of spectacles formed in 
5 accordance with the present invention is generally indicated 
1. 

The spectacles 1 comprise a frame 2 and a pair of 
lenses 3 . 

Typically identified on the frame 2 are a bridge 4 
10 extending between the lenses 3, shoulders 6 fixed to the 
lenses 3 on the sides remote from the bridge 4, and arms 5 
each articulated to an end 6a of a respective shoulder 6. 

The lenses 3 are connected to one or more elements of 
the frame 2 {in the preferred embodiment described herein, 
15 to the bridge 4 and to the shoulders 6) by means of fixing 
devices 7. The fixing devices 7 are provided at the free 
ends of the bridge 4 and of the shoulders 6 (indicated 4a 
and 6b, respectively) in order to be inserted in suitable 
holes 3a in the lenses 3. 
20 According to the present invention, each fixing device 

7 comprises a tension rod 8 which has an axis X and onto 
which are fitted coaxially a first sleeve 9 and a second 
sleeve 10 and a Belleville washer 11 interposed between the 
sleeves . 

25 The sleeves 9 and 10 are included axially between a 

first flange 12 fixed to a first end 8a of the tension rod 8 
and a second flange 13 slidable axially on the tension rod 
8. 

Moreover, the sleeves 9 and 10 are made of elastomeric 
30 material and can therefore expand radially when they are 
compressed axially. The Belleville washer 11 interposed 
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between the sleeves 9, 10 is also susceptible to similar 
behaviour when subjected to axial compression. 

The fixing device 7 also comprises actuator means 14 
connected to a second, opposite end 8b of the tension rod 8 . 
5 The actuator means 14 comprise a cam 15 articulated to the 
end 8b of the tension rod 8 and pivotable about an axis Y by 
means of an. operating lever 16. The operating lever 16 is 
pivotable about the aixis Y between a rest position shown in 
Figure 2 and an operative position in which the tension rod 
10 8 is translated axially towards the actuator means 14 by the 
effect of the cam 15. 

Each fixing device 7 is connected to a respective end 
4a of the bridge 4 or to an end 6b of a respective shoulder 
6 by means of a drilled plate 17 which is interposed between 
15 the second flange 13 and the cam 15 and through which the 
tension rod 8 extends slidably. 

With reference to Figure 2, a tooth 19 for the abutment 
of the lens 3 extends from each shoulder 6 and is preferably 
housed in a recess 20 formed in the peripheral edge of the 
20 lens 3 so as to serve as a means for preventing rotation of 
IV V \ . the lens -3, preventing it from pivoting about the axis X. 

A rotation prevention means of this type may similarly 
be provided on the bridge 4 (see Figure 3) . 

The mounting of the lens 3 on the frame 2 requires each 
25 fixing device 7 associated with an element of the frame 2 
(in the preferred embodiment described herein, with the 
bridge 4 and with the shoulders 6) to be inserted in the 
respective hole 3a in the lens 3. 

The fixing device 7 is inserted with the operating 
30 lever 16 in the rest position and with the lens 3 positioned 
angularly in a manner such that the tooth 19 of the shoulder 
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6 (or of the bridge 4) is housed in the corresponding recess 
20 of the lens 3. 

It will be noted that the lens 3 is advantageously in 
abutment with a portion 21 of the shoulder 6 (or of the 
5 bridge) disposed between the drilled plate 17 and the tooth 
19 and that, upon completion of the insertion, the first and 
second flemges 12, 13 are in the hole 3a, substantially 
flush with the lens 3 . 

The operating lever 16 is then pivoted about the axis Y 
10 in the direction indicated by the arrow A in Figure 2 so 
that the tension rod 8 and the first flange 12 fixed thereto 
are translated along the axis X relative to the second 
flange 13 and the drilled plate 17, owing to the effect of 
the cam 15. 

15 The sleeves 9, 10 and the Belleville washer 11 are thus 

compressed axially by the flanges 12, 13 and, by virtue of 
their resilient characteristics, are consequently expanded 
radially against the internal surface of the hole 3a- It 
will be noted that, by virtue of the at least partial 

20 presence of the flanges 12 and 13 in the hole 3a, the 
expaiisipn:^ of the. .sleeves 9, 10 is guided- > and contained 
within the hole 3a, without imdesired external bulging. 

In order to disconnect the lens 3 from the frame 2, it 
suffices to pivot the operating lever 16 in the opposite 

25 direction, to the original rest position. The sleeves 9, 10 
and the Belleville washer 11 are thus returned to the 
radially contracted condition and the fixing device 7 can 
easily be withdrawn from the hole 3a. 

It will also be noted that, by virtue of the provision 

30 of the actuator means 14 for controlling the radial 
expansion of the sleeves 9, 10 and of the Belleville washer 
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11, the restraint of the lens is advantageously rendered 
unconnected with the relative dimensions of the fixing 
device 7 and of the hole 3a,. The operations to insert and 
remove the fixing device 7 can thus be carried out easily 
5 without adversely affecting the lens/frame coupling. 

The invention thus solves the problem posed, at the 
same time offering many further advantages, amongst which is 
simplified control of the operations to mount and remove the 
lens, due to the fact that the fixing device is already 
10 connected to the frame and there are no separate elements 
such as screws or sleeves which are liable to be lost. 

Moreover, with the present invention, the above- 
mentioned operations can take place quickly and safely and 
are completely reversible. 
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CLAIMS 

1. In^roved spectacles comprising a frame (2), at least 
one lens (3) , and a fixing device (7) for fixing by means of 
expansion the lens to an element (4, 6) of the frame, the 

5 fixing device (7) being fixed to the element. (4, 6) and 
engaged by expansion in a hole (3a) in the lens in order to 
fix the lens to the element, characterized in that the 
fixing device comprises a tension rod (8) , at least one 
sleeve (9, 10) fitted coaxially on the tension rod and 

10 disposed between abutment means {12, 13), the sleeve being 
radially expandable as a result of a^ial compression, and 
actuator means (14) associated with the tension rod (8) for 
compressing the at least one sleeve (9, 10) between the 
abutment means (12, 13) . 

15 2. Spectacles according to Claim 1 in which the 

abutment means comprise a pair of flanges (12, 13) facing 
one another axially along the tension rod (8) . 

3 . Spectacles according to Claim 1 or Claim 2 in which 
the actuator means (14) comprise a cam (15) connected to the 

20 tension rod (8) and pivotable about an articulation axis (Y) 
by means of an operating lever . (16) . 

4 . Spectacles according to Claim 3 in which the cam 
(15) is articulated to one end (8b) of the tension rod. 

5. Spectacles according to Claim 3 or Claim 4 in which 
25 the cam (15) is abutted by one of the flanges (13) which is 

slidable axially on the tension rod (8) on one side of the 
at least one sleeve (9, 10), and the other flange (12) is 
fixed axially to the tension rod (8) on the opposite side of 
the at least one sleeve (9, 10) . 
30 6. Spectacles according to one or more of Claims 2 to 5 

in which, when the device (7) is inserted in the hole (3a) 
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in the lens (3) , the flanges (12, 13) are at least partially 
housed in the hole in order to guide and contain the radial 
expansion of the at least one sleeve (9, 10} inside the 
hole. 

5 7 • Spectacles according to one or more of the preceding 

claims in which the at least one sleeve (9, 10) is made of 
elastomeric material, 

8. Spectacles according to one or more of the preceding 
claims in which the fixing device comprises at least two 

10 axially adjacent sleeves (9, 10) between which at least one 
Belleville washer (11) is inteirposed. 

9. Spectacles according to one or more of the preceding 
claims in which the fixing device (7) is connected to the 
frame element (4, 6) owing to the provision of a drilled 

15 plate (17) of the element, in which the tension rod (8) is 
slidably restrained. 

10. Spectacles according to Claim 9 in which the 
drilled plate (17) is interposed between the cam (15) and 
the flange (13) which is slidable axially on the tension rod 

20 (8) . 

11. Spectacles ; . .according to one or more of . the . 
preceding claims in which a tooth (19) for the abutment of 
the lens (3) extends from the frame element (4, 6) in order 
to oppose pivoting of the lens about the axis (X) of the 

25 tension rod (8) . 

12. Spectacles according to Claim 11 in which the 
abutment tooth (19) can be housed in a recess (20) formed 
along the peripheral edge of the lens (3) . 

13 . Spectacles according to one or more of the 
30 preceding claims in which the frame element is a shoulder 

(6) of the spectacles. 
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14 . Spectacles according to one or more of the 
preceding claims. in which the frame element is a bridge (4) 
between the lenses . (3) of the spectacles. 
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(54) Title: IMPROVED SPECI ACLES, PARFICULARLY OF THE TYPE WITH A LIGHTWEIGHT VRAME 




(57) Abstract: Improved spectacles (1) 
comprise a frame (2), at least one lens 

(3) , and fixing means and complementary 
fixing means for fixing the lens to at least 
one element (4) of the frame, in which 
the fixing means include a first appendage 

(5) which is fixed to the firame element 

(4) and can be housed in a through-hole 
(7) of the lens. The fixing means further 
comprise at least one second appendage 

(6) , fixed to the fi^e clement (4) and 
spaced from the first appendage (5), and 
the complementary fixing means comprise 
respective scats (11, 36, 37) for housing 
the appendages (5, 6), the scats being 
fixed together in order to restrain the 
appendages (5, 6) on the side of the lens 
(3) remote from the firame element (4). 
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Improved spectacles, particularly of the type with a 
lightweight frame 
Technical field 

The present invention relates to improved spectacles, 
5 particularly of the type with a lightweight frame, according 
to the preamble to the main claim. 
Background art 

The invention is applicable, in particular but not 
exclusively, to the technical field defined by spectacles 
10 with so-called "rimless" frames, in which the spectacle 
lenses are fixed directly to frame elements such as the 
shoulders and the bridge without the interposition of lens- 
holding rims. 

In this field, in order to make the frame as light as 
15 possible, there is a need to produce these frame elements 
with particularly small cross- sections . However, this 
conflicts with the further requirement at the same time to 
ensure effective coupling with the lenses and adequate 
durability of the frame. 
20 The problem upon which the present invention is based 

is that of providing improved spectacles, particularly with 
a lightweight frame, which are designed structurally and 
functionally to fulfil the requirements set out above with 
reference to the prior art mentioned. 
25 Within the scope of this problem, a first object of the 

invention is to provide spectacles in which screw means, 
which would adversely affect the overall aesthetic impact of 
the spectacles, are not required for fixing the lenses to 
the frame. 

30 A second object of the invention is to provide an 

arrangement which can be used effectively both on metal 
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frames and on frames made of plastics material. 

A third object of the invention is to provide 
spectacles in which the coupling between lens and frame can 
also be temporary, facilitating removal of the lens. 
5 Disclosure of the invention 

This problem is solved and these objects are achieved 
by the present invention by means of spectacles formed in 
accordance with the appended claims. 
Brief description of the drawings 
10 The characteristics and advantages of the invention 

will become clearer from the detailed description of a 
preferred embodiment thereof described by way of non- 
limiting example with reference to the appended drawings, in 
which : 

15 - Figure 1 is a partial perspective view of spectacles 
formed in accordance with the present invention, 

- Figure 2 is a partial section through the spectacles of 
Figure 1, 

- Figure 3 is a side elevational view showing a first 
20 element of the spectacles of Figure 1, on an enlarged scale 

and in the condition prior to assembly, 

- Figure 4 is a side elevational view showing a second 
element of the spectacles of Figure 1, on an enlarged scale, 

- Figure 5 shows a variant of the element of Figure 3 , 

25 - Figure 6 is a perspective view of a variant of a detail of 
Figure 1 , 

- Figure 7 is a partial plan view of a second embodiment of 
spectacles according to the present invention, 

- Figures 8 and 9 are a plan view and a side elevational 
30 view, respectively, showing a first element of the 

spectacles of Figure 7 on an enlarged scale, 
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- Figure 10 is a front elevational view of a second element 
of the spectacles of Figure 7, 

- Figure 11 is a partial plan view of a third embodiment of 
spectacles according to the present invention, 

5 - Figure 12 is a front elevational view showing an element 
of the spectacles of Figure 11, on an enlarged scale. 
Best mode for carrying out the invention 

With reference initially to Figures 1 to 6, improved 
spectacles fomied in accordance with the present invention 
10 are generally indicated 1 . 

The spectacles 1 comprise a frame 2 on which lenses 3 
are moiinted. 

The frame 2 is made of wire with a thin cross-section, 
preferably titanium wire, so as to provide the spectacles 1 

15 with the desired lightweight characteristics. 

Moreover, the frame 2 is of the "rimless" type and the 
lenses 3 are fixed directly to a frame element, generally 
indicated 4. In the drawings, the frame element 4 is 
represented by a shoulder of the frame but the following 

20 remarks are also applicable in exactly the same way to the 
fixing of the lens 3 to the bridge of the frame. 

An arm 4a, defined on the frame element 4, extends 
close to a principal surface 3a of the lens 3, defined as 
the surface of the lens remote from the user's face in the 

25 conditions of use of the spectacles. The arm 4a extends 
along an axis X substantially parallel to the principal 
surface 3a. 

The spectacles 1 have fixing means and complementary 
fixing means for fixing the lens 3 by connecting it to the 
30 frame element 4 in the manner described in detail below* 

The fixing means comprise a first appendage 5 and a 
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second appendage 6 which are fixed to the frame element 4 

and can be housed with clearance in respective through-holes 

7 and 8 opening in the lens 3 . 

The appendage 5 and 6 are cylindrical in shape and 
5 extend parallel to one another and in the same direction 

from the free end of the arm 4a. 

In this first preferred embodiment, the appendages 5 

and 6 correspond to the end regions of a "C" -shaped element 

9 which is also made of wire and may be fixed alternatively, 
10 either trsinsversely astride the free end of the arm 4a 

(Figures 1 and 2) or parallel to and bearing on the arm 4a 

(Figure 6) - 

In the first case, the appendages 5 and 6 extend from 
the frame element 4 in a manner such that the plane they 
15 define is substantially perpendicular to the axis X along 
which the arm 4a extends, thus also constituting effective 
means for preventing rotation of the lens 3 about the arm 
4a. 

In the second case, the "C" -shaped element 9 and the 
20 frame element 4 are arranged relative to one another in a 
manner such that the central portion of the "C" -shaped 
element 9 is parallel to and superimposed on the arm 4a. 
The plane defined by the appendages 5 and 6 is thus parallel 
to the axis X, 

25 The above-mentioned complementary fixing means comprise 

respective bush-like elements 10 of longitudinal axis Y each 
defining a coaxial seat 11 which is open at a first end 12 
of the bush-like element 10. 

The bush-like elements 10 can house the appendages 5, 6 

30 axially in the respective seats 11 and are also 
advantageously of a size such as to be housed in turn in the 
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through- holes 7 and 8 of the lens 3 and to take up the 
clearance between these holes and the appendages 5 and 6. 

When the appendages 5, 6 are housed in a coupled 
condition in the seats 11, the respective first ends 12 of 
5 the bush-like elements 10 are substantially flush with the 
principal surface 3a of the lens 3. 

According to a principal characteristic of the 
invention, the bush-like elements 10 are advantageously- 
fixed together by means of a bridge portion 13 extending in 
10 the region of their ends remote from the first ends 12 . 

Moreover, the bush-like elements 10 are preferably made 
of plastics material sind the respective seats 11 have cross- 
sections of a diameter slightly less than that of the 
appendages 5, 6 so that the appendages are fitted in the 
15 respective seats with interference. 

With reference to the above-mentioned coupled 
condition, respective mutually facing curved surfaces 5a, 
6a, and 11a are defined on the appendages 5, 6 and in the 
seats 11. 

20 Anchoring means provided for restraining the appendages 

5 and 6 in the respective seats 11 comprise projections 14 
formed on the curved surfaces 5a, 6a of the appendages 5, 6. 

The projections 14 advantageously extend helically on 
the curved surfaces 5a and 6a so as to define a screw thread 

25 of the appendages 5 and 6, the purpose of which will become 
clearer from the following description. 

The fitting of the lens 3 on the frame element 4 
involves a first step in which the bush-like elements 10 are 
inserted in the through-holes 1, 8 of the lens 3 from the 

30 side remote from the principal surface 3a until the bridge 
portion 13 abuts the lens 3. 
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The bush- like elements 10 extend longitudinally to a 
considerable extent (see Figure 3) so as to project from the 
principal surface 3a, even with fairly thick lenses. The 
portions of the bush- like elements 10 which project from the 

5 lens 3 are then cut off so that the respective first ends 12 
are flush with the principal surface 3a. 

The appendages 5,6 of the frame element 4 are then 
introduced axially into the seats 11 from the first ends 12 
until the arm 4a abuts the principal surface 3a of the lens 

10 3. Owing to the interference fit between the appendages 5, 
6 and the respective seats 11, the curved surfaces 11a are 
expanded against the lens 3, thus simultaneously restraining 
the bush-like elements in the holes 7 and 8 and the 
appendages 5, 6 in the respective seats 11. 

15 The restraint of the appendages 5, 6 in the seats 11 is 

also further ensured by the anchoring action performed by 
the projections 14 on the curved surface 11a which undergoes 
plastic deformation and is also incised and scratched. 

According to a principal characteristic of the 

20 invention, the firmness of the fixing of the lens 3 to the 
frame element 4 is advantageously increased by the provision, 
of the bridge portion 13 which, by firmly connecting the 
bush- like elements 10, constitutes an effective restraint 
both against movement of the lens 3 away from the arm 4a and 

25 against pivoting of the lens 3 about the arm 4a. 

In both cases, the forces exerted on the lens (or on 
the arm 4a) are in fact translated into stresses tending to 
pull the appendages 5, 6 out of the respective seats 11. 
However, these stresses are effectively withstood by the 

30 bridge portion 13 . 

Figure 5 shows bush-like elements 2 0 formed in 
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accordance with a variant of the bush-like elements 10 of 
the previous example. Each bush- like element 20 has, at its 
end remote from the first end 22, a head 21 of polygonal 
cross- section which can be engaged by an external spanner. 
5 It should be noted that both the bush-like elements 20 

and the bush-like elements 10 may be axially open at the end 
remote from the respective first end 22, 12 so that, with 
thin lenses, the appendages 5 and 6 can project from the 
bush- like elements 10 (Figures 1 and 2) . 

10 The bush- like elements 20 can advantageously be used 

instead of the bush-like elements 10 when the spectacles 1 
are assembled with a temporary lens 3, typically when they 
are supplied to an optician. 

In this case, the operation to remove lens 3 from the 

15 frame element 4 is easier than in the previous embodiment, 
in which this operation had to be performed by forced axial 
removal of the appendages 5, 6 from the seats 11. 

The provision of the driving head 21 in fact enables 
each bush-like element 20 to be unscrewed after the bridge 

20 portion 13 has been cut off. By virtue of the fact that the 
projections 14 are arranged helically in the manner of screw 
threads and are made of a harder material than the curved 
surface 11a and because of the rotation imparted to the 
bush-like element 20 by the spanner, a matching thread is 

25 incised in the curved surface 11a of the seat 11 and 
facilitates the disconnection of the appendages 5, 6 from 
the respective seats 11. 

Figures 7 to 10 show spectacles 30 formed in accordance 
with a first variant of the present invention. Upon the 

30 premise that details similar to those of the previous 
embodiment are indicated by the same reference numerals, the 
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frame 2 of the spectacles 30 and hence, in particular, the 
frame element 4, is made of plastics material. 

Moreover, the appendages 5 and 6 extend from the arm 4a 
in a manner such that the plane they define is substantially 
5 parallel to the axis X of the arm 4a and inclined slightly 
upwards (with reference to the condition of use of the 
spectacles) relative to the plane defined by the frame 
element 4 (Figure 9) . 

The second appendage 6 comprises a first, tooth-like 
10 portion 31 integral with the arm 4a and a second, 
cylindrical portion 32 projecting therefrom in the same 
direction as and substantially parallel to the first 
appendage 5. Notches 33 are formed on the curved surface 32a 
of the second portion 32, on the side remote from the first 
15 appendage 5, and extend along parallel and regularly spaced- 
apart arcs of circles. 

The second appendage 6 is housed in a recess 34 in the 
peripheral edge of the lens 3 so as to constitute means for 
preventing the lens 3 from rotating about the first 
20 appendage 5. 

The complementary fixing means of the., spectacles 30 
comprise a plate 35 made of plastics material, for example, 
of nylon, in which holes 36, 37 are formed for housing the 
first and second appendages 5 and 6, respectively. The hole 
25 3 7 may advantageously be of a size such as to fit the second 
appendage 6 with interference and to constitute a seat for 
housing the latter in the sense expressed with reference to 
the previous embodiment. 

Moreover, the edge of the hole 37 is thus at least 
30 partially housed in engagement in the notches 33 in order to 
resist removal of the second appendage 6 from the hole 37, 
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The complementary fixing means of the spectacles 30 
also comprise a bush-like element of the type indicated 10 
or 20 above (the latter is shown in Figure 7) , which is made 
of plastics material and which can house the first appendage 

5 5 and can in turn be housed in the hole 36 in the plate 35 
and in the hole 7 in the lens 3 . 

The lens 3 is fixed to the frame element 4 
substantially as in the previous embodiment with the 
difference that the plate 35 is interposed between the bush- 

10 like element 10 (or 20) and the lens 3. 

It will be noted that, in this embodiment, the seats 
for housing the appendages 5 and 6, of which the former is 
defined in the bush-like element 10 (or 20) and the latter 
is constituted by the hole 37, are fixed together by the 

15 plate 35 and by its condition of engagement with the bush- 
like element 10 (or 20) . 

In this case, the plate 35 also constitutes an 
effective element for restraining the arm 4a against bending 
movements relative to the axis X, the arm 4a having poor 

20 bending strength since it is made of plastics material with 
a thin cross- section . 

With the above-described firm fixing between the seats 
housing the appendages 5, 6 which in turn are fixed firmly 
to the arm 4a, any bending moments applied to the arm are 

25 translated by the plate 3 5 into tensile stresses which are 
withstood more effectively by the plastics material. 

Figures 11 and 12 show a third embodiment of the 
spectacles according to the present invention in which 
details similar to those of the previous embodiments are 

30 indicated by the same reference numerals. These spectacles, 
which are indicated 40 in the drawings mentioned, differ 
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from the spectacles 30 of the previous embodiment in that 
the plate 35 is made of metal aind has anchoring means for 
restraining the first appendage 5 in the hole 36 which 
constitutes the seat for housing the appendage 5. The 

5 anchoring means comprise plate-shaped projections 41 
coplanar with the plate and extending radially inwards from 
the curved surface of the hole 36. 

The projections 41 are formed by a series of radial 
notches formed at intervals in the peripheral region of the 

10 hole 36 and extend into the hole in a manner such that the 
appendage 5 is housed with interference. 

The insertion of the first appendage 5 in the hole 36 
causes partial resilient deformation of the projections 41 
in the direction of insertion of the appendage. Removal of 

15 the appendage 5 from the hole 36 is thus prevented by the 
abutment of the projections 41 against the curved surface 
5a. 

Since the appendage 5 is made of plastics material, the 
restraint by the projections 41 is rendered extremely 
20 effective by the deformation brought about in the curved 
surface 5a by incision and/or scratching thereof. 

As shown in Figure 11, the appendages 5 and 6 are 
provided, respectively, with projections 14 and with notches 
3 3 similar to those of the previous embodiment. However, by 
25 virtue of the provision of the above -described anchoring 
means, the respective curved surfaces 5a, 6a of these 
appendages may also be smooth. 

It will be noted that, in this embodiment, the seats 
for housing the appendages 5, 6 are constituted by holes 36, 
30 3 7 in the plate 3 5 and that the provision of a bush-like 
element for restraining the respective appendage is 
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advantageously not necessary. Moreover, the through-hole 7 
in the lens 3 may be of a size such that it houses the first 
appendage 5 with little clearance. 

The present invention thus solves the problem posed 

5 with reference to the prior art mentioned, at the same time 
offering many further advantages, amongst which is the 
provision of an effective fixing of the lens to the frame 
without the use of screws, and the fact that it is possible 
to produce frames with thin cross-sections to improve the 

10 lightweight characteristics of the spectacles. Moreover, 
the spectacles according to the invention facilitate 
operations which an optician typically has to perform to 
disassemble spectacles provided with temporary lenses and 
subsequently to reassemble them with final lenses. 

15 A further advantage is that it is possible to produce 

sufficiently durable spectacles, even with frames made of 
plastics material with a small cross-section. 
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CLAIMS 

1. Improved spectacles, comprising a frame (2), at 
least one lens (3), and fixing means and complementary 
fixing means for fixing the lens to at least one element (4) 

5 of the frame, the fixing means comprising a first appendage 

(5) which is fixed to the frame element (4) and can be 
housed in a through-hole (7) of the lens (3), and 
characterized in that the fixing means further comprise at 
least one second appendage (6) fixed to the frame element 

10 (4) and spaced from the first appendage (5) , and in that the 
complementary fixing means comprise respective seats (11, 
36, 37) for housing the appendages (5, 6), the seats (11, 
36, 37) being fixed together in order to restrain the 
appendages (5, 6) on the side of the lens (3) remote from 

15 the frame element (4) . 

2 . Spectacles according to Claim 1 in which a through- 
hole (8) is provided in the lens (3) and can engage the at 
least one second appendage (6) in order to restrain the lens 
(3) with regard to pivoting movements about the first 

20 appendage (5) . 

3 . Spectacles according to Claim 1 or Claim 2 in which 
a respective recess (34) is formed in a peripheral edge of 
the lens and can engage the at least one second appendage 

(6) in order to restrain the lens (3) with regard to 
25 pivoting movements about the first appendage (5) . 

4 . Spectacles according to one or more of the preceding 
claims in which the second appendage (6) extends from the 
frame element (4) substantially parallel to and in the same 
direction as the first appendage (5) , 

30 5. Spectacles according to one or more of the preceding 

claims, in which at least one of the seats (11, 36, 37) has 
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a cross- section with dimensions such that the respective 
appendage (5, 6) is housed in the at least one seat with 
interference . 

6. Spectacles according to one or more of the preceding 
5 claims in which the appendages (5, 6) and the seats (11, 36, 

37) define respective curved surfaces (5a, 6a, 11a) which 
face one another when the appendages are housed in the seats 
and anchoring means (14, 41) are formed on one and/or on the 
other of the respective curved surfaces for restraining the 
10 respective appendage in the respective seat. 

7 . Spectacles according to Claim 6 in which the 
anchoring means comprise projections (14, 41) formed on at 
least one of the respective curved surfaces (5a, 6a, 11a) 
for bringing about plastic deformation of the other of the 

15 respective curved surfaces (11a, 5a, 6a) . 

8. Spectacles according to Claim 7 in which the 
projections (14) extend helically along the curved surface 
(5a, 6a, 11a) to define a screw thread, 

S. Spectacles according to Claim 8 in which the screw 
20 thread is formed on the curved surface (5a, 6a) of one of 
the appendages (5,6). 

10. Spectacles according to Claim 7 in which the 
projections are plate-shaped projections (41) lying 
substantially perpendicular to the direction in which the 

25 appendages (5, 6) are inserted in the seats (11, 36, 37) and 
extending radially from one of the respective curved 
surfaces towards the other of the respective curved 
surfaces . 

11. Spectacles according to Claims 7 to 10 in which the 
30 projections (14, 41) are formed in only one of the 

respective curved surfaces (5a, 6a, 11a) and are made of a 
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material which is harder than the material of the other of 
the respective curved surfaces. 

12. Spectacles according to one or more of the 
preceding claims, in which the complementary fixing means 

5 comprise at least one bush-like element (10, 20) in which 
one of the seats (11) is defined, the bush-like element 
being at least partially housed in engagement in the 
through- hole (7) of the lens (3) in order to restrain the 
first appendage (5) in the hole when the first appendage (5) 

10 is housed in the seat (11) . 

13 . Spectacles according to Claim 12 in which the bush- 
like element (10, 20) is open at a first of its ends (12, 
22) in order to house the appendage (5) in the seat (11) and 
the first end (12, 22) is flush with a principal surface 

15 (3a) of the lens (3) facing the frame element (4) when the 
bush-like element (10, 20) is housed in the through-hole (7) 
of the lens (3) . 

14 . Spectacles according to Claim 13 in which the bush- 
like element (10, 20) is fixed firmly to the other seats 

20 (11) by means of a bridge portion (13) extending from a 
second, remote end of the bush- like element (10, 20) . 

15 . Spectacles according to one or more of Claims 12 to 

14 in which the complementary fixing means comprise a 
respective bush- like element (10, 20) for each of the 

25 appendages (5, 6) . 

16. Spectacles according to one or more of Claims 12 to 

15 in which the bush- like element (10, 20) is made of 
plastics material. 

17. Spectacles according to one or more of Claims 13 to 
30 16 in which the bush-like element (10, 20) comprises a 

driving head (21) at an end remote from the first end (12, 



wo 02/33474 



PCT/ITOO/00417 



15 

22) . 

18. Spectacles according to one or more of the 
preceding claims, in which the appendages (5, 6) extend from 
an arm (4a) of the frame element (4) , the arm extending 

5 along a axis (X) substantially parallel to a principal 
surface (3a) of the lens (3) in order to abut the lens when 
the first appendage (5) is housed in the through-hole (7) of 
the lens (3) . 

19. Spectacles according to Claim 18 in which at least 
10 two of the appendages (5, 6) extend from the arm (4a) in a 

manner such as to define a plane transverse the axis (X) 
defined by the extent of the arm in order to restrain the 
lens (3) with regard to pivoting movements about the axis 
(X) . 

15 20. Spectacles according to Claim 18, in which at least 

two of the appendages (5, 6) extend from the arm (4a) in a 
manner such as to define a plane substantially parallel to 
the axis (X) defined by the arm, in order to limit bending 
movements of the arm (4a) . 

20 21. Spectacles according to one or more of the 

preceding claims, in which the frame element (4) is made of 
wire. 

22 . Spectacles according to one or more of Claims 1 to 
19 in which the frame element (4) is made of plastics 

25 material . 

23 . Spectacles according to one or more of the 
preceding claims, in which at least one of the seats (11, 
36, 37) for housing the appendages (5, 6) is constituted by 
a respective hole (36, 37) formed in a plate (35), the plate 

30 being capable of being fixed firmly to the other seats (11, 
36, 37) . 
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24. Spectacles according to Claim 23, in which another 
of the seats (11) is defined in a bush-like element (10, 20) 
and the plate (35) has a hole (36) for housing the bush- like 
element (10, 20) in engagement when the appendage (5, 6) is 

5 housed in the bush-element (10, 20) . 

25. Spectacles according to Claim 22 in which all of 
the seats (36, 3 7) for housing the appendages (5, 6) are 
formed in the plate (35) . 

26. Spectacles according to one or more of Claims 23 to 
10 25 in which the plate-shaped projections (41) are formed in 

the curved surface of at least one of the seats by radial 
notches formed in the plate in the peripheral region of the 
hole. 

27. Spectacles according to one or more of Claims 23 to 
15 26 in which notches are formed in at least one of the 

appendages housed in a respective hole in the plate, for at 
least partially housing the edge of the hole. 
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